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EFFECTS OF SOIL pH ON NITRIFICATION AND LOSSES 
OF FALL-APPLIED ANHYDROUS AMMONIA 
Peter M. Kyveryga 
Graduate Assistant, Department of Agronomy, Iowa State University 
Alfred M. Blackmer 
Professor, Department of Agronomy, Iowa State University 
Introduction 
Current guidelines for fall application of anhydrous ammonia are based on the assumption that 
soil temperature at the time of application is the only factor that can be used to estimate potential 
for losses of this N during spring rainfall. This assumption needs to be questioned, however, 
because recent studies have shown that soil pH is an important factor affecting losses of fall-
applied anhydrous ammonia (Blackmer et al., 2000). In this paper we provide a review and 
update on research concerning the effects of soil pH on rates of nitrification in soils and potential 
for losses of fall-applied N during spring rainfall. 
1998 Studies 
Studies in 1998 involved a survey of 11 fields in Boone, Hamilton, Hardin, and Greene 
counties. Each field received fall-applied anhydrous ammonia as normally applied by the 
producer. Weather conditions following the applications were relatively warm during the winter 
and wet during the spring. Many farmers were asking if they should be concerned about losses 
of this N. 
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Fig. 1. Relationship between soil pH and percentage fall-N recovered in April1998. 
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In mid-April1998, soil samples were collected at different landscape positions in each field. 
Samples were collected to a depth of 12 inches by using a power auger 12 inches in diameter. 
Separate soil samples were taken in fertilizer bands and between fertilizer bands. Recoveries of 
anhydrous ammonia N were calculated as a percentage of fertilizer N applied. Recoveries were 
corrected for mineral N from the soil. 
Results showed that the most of fertilizer N was converted to nitrate by mid-April. Recoveries of 
fertilizer N ranged from 5 to 80% (see Fig. 1). Contrary to initial expectations, soil organic 
matter and landscape position had little effect on fertilizer recoveries. Soil pH unexpectedly 
emerged as a major factor, it explained 50% of the variability in recoveries. Recoveries tended 
to decrease with increase in soil pH. 
1999 Studies 
Studies were conducted in three 60-acre precision farming trials during the 1999 growing season. 
In each trial, anhydrous ammonia was applied at 125 lb N/acre with and without N-Serve in late 
November 1998. The trials were in Boone, Hamilton, and Greene counties. Soil samples were 
collected in early May at 15 test areas within each trial. Test areas were selected to represent a 
wide range in soil characteristics. Samples at each test area were taken to a depth of 18 inches 
by using a power auger 12 inches in diameter. 
Table 1. Effect of soil pH on recovery of fall-applied anhydrous ammonia in 1999. 
Soil pH 
Less than 6.0 
6.0 to 7.0 
Greater than 7.0 
Percentage recovery of applied N 1 
Without N-Serve With N-Serve 
--------------------%-------------------
28 
17 
3 
58 
37 
16 
Percentage recovered as nitrate and exchangeable ammonium in the surface 18-in layer of soil. 
Weather conditions were favorable for losses of fall N, and substantial losses were observed. 
Soil pH was an important factor affecting losses (Table 1). N-Serve increased fertilizer 
recoveries at all pH values. This finding suggests that ammonia volatilization was not the major 
mechanism ofN loss. N-Serve increased corn yield on the high-pH areas (data is not shown). 
2000 Studies 
Studies were conducted in three 80-acre precision farming trials in Greene and Hamilton 
counties during the 2000 growing season. Treatments and soil sampling practices were the same 
as in 1999, except samples were collected in mid-April. Weather conditions resulted in 
unusually dry soils in the spring. These conditions essentially prevented significant losses of 
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nitrate by leaching and denitrification. These conditions, therefore, made it possible to calculate 
the percentage of fertilizer N nitrified. 
Results showed that the percentage nitrification of fertilizer N significantly increased with 
increases in soil pH (see Fig. 2). The effects of pH were greater than the effects ofN-Serve. 
Depending on soil pH, the percentage of nitrification of fertilizer N ranged from less than 20% to 
more than 80%. 
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Fig. 2. Effect of soil pH on percentage of fall-applied N nitrified by mid-April in 2000. 
Conclusions 
Soil pH influences the rate at which fertilizer N is converted to nitrate and, therefore, the 
susceptibility of fertilizer N to losses during spring rainfall. 
Soil pH should be considered an important factor affecting the potential for losses of fall-applied 
anhydrous ammonia. 
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